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Form PCT/IPEA/409 (cover sheet) (July 1998) 



International application No. 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT I PCT/RU99/00062 


I. Basis of the report 


1 . With regard to the elements of the international application:* 
the international application as originally filed 
I I the description: 

^^^^^ , as originally filed 

P^^®^ . filed with the demand 

P^g^s , filed with the letter of 


I I the claims: 

^^^^^ ^_ » originally filed 

P^S^^ , as amended (together with any statement under Article 19 

P^^^^ - . , filed with the demand 

P^^^^ - _,filedwith the letter of 

I I the drawings: 

P^^^^ „ » originally filed 

P^^^^ . , , filed with the demand 

P^^^^ - , filed with the letter of 

the sequence listing part of the description: 
pages 
pages 


, as originally filed 

. , filed with the demand 


P^S^^ - , filed with the letter of 


2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is* 

□ the language of a translation furnished for the purposes of international search (under Rule 23 1(b)) 

□ 

the language of publication of the international application (under Rule 48 3(b)) 

the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
prehmmary exammation was carried out on the basis of the sequence listing* 

□ contained in the international application in written form. 

CD filed together with the international application in computer readable form 

□ 

furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 


been furnished. 


□ 


The amendments have resulted in the cancellation of: 

□ 

the description, pages 

□ 

the claims, Nos. _„ 


□ 

the drawings, sheets/fig _ 


I I 'r^is report has been established as if (some of) the amendments had not been made, since they have been considered to go 
— beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to (he receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70 16 
and 70. 17), 

Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report 


Form PCT/IPE A/409 (Box I) (July 1998) 


INTERNATIONAL PRELIMINARY EXAMINATION REPORT 


IPremational application No, 
PCT/RU 99/00062 


V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 


citations and explanations supporting such statement 

1 . Statement 

Novelty (N) Claims 1-2 3 VES 

Claims NO 

Inventive step (IS) Claims 1~23 YES 

Claims IVO 

Industrial applicability (lA) Claims 1-23 YES 

Claims JVO 

2. Citations and explanations 


The disclosed invention satisfies the criteria of novelty 
and inventive step, as the prior art does not describe a 
contact node for electrically and mechanically connecting 
the electroconductive tracks of switching layers, which is 
made such that contact occurs where a contact pad of the 
electroconductive tracks of one of the switching layers 
abuts a corresponding contact in the form of a metallised 
opening in the switching layer above. The lower edge of 
this opening is exposed to the metallised contact pad of 
the switching layer that lies below, and its upper edge is 
connected to the electroconductive tracks of the switching 
layer above. 

The described embodiment of a contact node provides high- 
density wiring and simplifies the design. 

The invention satisfies the criterion of industrial 
applicability - 
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COMBINED DECLARATION FOR PATENT APPUCATION ANQ POWER OF ATTORNEY 


ATTOANiVS OOOUT NhMCN 


As 1 below named inycoior* i hereby declare ihau 
My residence, post orfice address and cittzenship arc as suted below next to my name* 

I believe I am (he original, fint and sole inventor (if only one name is listed below) or an original, first and joint; 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought 
on (he invention entitled: CONTACT NODE 


the speciHcation of which (check only one item below): 
n is attached hereto. 
□ was filed as United States application 
Serial No. 


on ^ ^ • ' 

and was amended 

on I (if applicable). 

□ was nied as PCT international application^ 

PCT/RU 99/00062 
Number 

04 March 1999 

on , — 

and was amended under PCT Article 19 

on (if applicable). 


I hereby state that 1 have reviewed and undersund the contents of the above-identified specification, including 
I he claimi. as amended by any amendment referred to above. 

1 acknowlege the duty to disclose information which is material to the examination of this application In 
accordance with Title 37, Code of Federal Regulations, { 1 .56(a). 

1 hereby claim foreign priortw bencHu under Title 35. United Sutes Code, {1(9 of any foreign applications) 
for patent or inventor's certificate or of any PCT international application(s) designating at least one country 
other than the United States of America listed below and have also identified below any foreign application(s) 
for patent or inventor's certificate Or any PCT international appIication(s) designating at least one country, other 
than the United States of America filed by me on the sa;ne subject matter having a filing date before that of the 
applic3iion(s) of which priority is claimed: 


PRIOR FOREIGN/PCT APPUCAT10N(S} AND ANY PRIORITY CLAIMS UNDER 35 U.S. C. 119: 


co^niv 


OAri O' rWJNQ 

W»«(JIMUSC nt 

RU 

98121773/09 

08 December 1998 

8vtt a*iQ ' 




Qvu □no 




□ vtt Omo 




□ vu aNo' 




Qvu □wo 


'Tifi39<.A(v tQiJi ^»^loi2 U $ OC^AHTMiNr 0^ COMMiACf -^M**! «M« rf«0«Mk«rb Ol>i«« 


BOP O IIATEHTHOH KOOn^AIXHH 

PCX 


' 3AKJIIOHEHHE ME^YHAPO/IHOH nPEABAPHTEJI^JHOH]^ 

(cTaxbJi 36 H npaBMJio 70 PCX) 


TIO 


Nil jicna 3ajiBHTe;ia hjih arcHxa: 
PCT 99-04 

/(jin aaJlbHenuiHX cm. yBe^OMJieHHe o nepecwjiKe 3aKjrV<5HeHHiUMeHcayHapoflHofl r^^!^^ 
^eHCTBHH npeiiBapHTejibHOil 3KcnepTH3bi ((|)opMa PCT/IPEA/416). ■ — 

HOMCp MOKilVHapOilHOH sa^BKH: 

PCT/RU 99/00062 

flara MoicayHapo^iHofi noiianH: 

04 Mapxa 1999 (04.03.1999) 

CaMax paHHJifl iiara npHopHxera: 
08iieKa6p5i 1998 (08.12.1998) 

Me>KiiyHapoiiHaji naxeHTHafl KJiaccH4)HKauHfl (MFIK-V): H05K 1/1 1, 3/36, 3/42 


BaflBHxejib: 


TAPAH AjieKcaHAp HBaHOBHM 


1 . XlaHHoe saKJiiOHeHHe MOicayHapoiiHofi npejieapHxejibHofi 3KcnepxH3bi no^roxoBJieHO HacxojimHM OpraHOM 
MOKnyHapoiiHOM npeiiBapHxejibHOH 3KcnepxM3bi h HanpaBjieHo aajiBHxejiK) b cooxBexcxBHH co cxaxbcK 36 PCT. 

2. ilaHHoe 3aKJiioHeHHe coiiep»cHx Bcero 3 jiHCxa, sKiiiOHa^i iiaHHbiM o6mHH jihcx 


I I JXaHHOQ saKJHOMCHHe conpoBO^iiaexc5! xaK^Ke nPHJ105KEHRHMH, x.e. jiHCxaMH onHcaHHs, (j)opMyjibi h/hjih 
Hepxe>KeH, Koxopbie 6biJiH HSMCHeHbi h flBJi5iioxc5i ocHOBOH RJiH naHHoro 3aKJiiOHeHH>i h/hjih JiHcxaMH, coiiep- 
>KaiJUHMH HcnpaBECKHH, npeiicxaejieHHbie nacxoameMy Oprany (cM.flpaBHJio 70.16 h nyHKX 607 AaMHHHCxpa- 

XHBHOfi HHCXpyKUHH t'U 1 )- 

YnoMJimTbie npHJiOKeHHJi coiiep>Kax Bcero jihcxob 


3. AaHHoe 3aK;iioHeHHe coiiep^KHx HH4)opMauHio, oxHocamyiocji k cjie^yioLUHM pa3iiejiaM 


I 

II 
III 


JCHOBB 3aKJlK>MeHHfl 


[X]0c 

I ^ IpHopHTer 

I l oxcyrcxBHe saKJitOHCHHs oxHOCHxejibHO hobhshbi, H3o6pexaTejibCKoro ypoBHJi h npOMbiiiiJieHHOH npHMCHHMOCXH 

IV I i HapymeHne e^aHHCxea H3o6peTeHHfl 

V |X | yTBCp>KjeHHe OTHOCHXeJlbHO HOBH3HbI, H306pexaxeJlbCKOrO ypOBHJl 11 npOMblUlJlCHHOH npHMeHHMOCXH;CCbi;iKH H 

noflCHCHHS B oGocHOBaHHe yxBep>K;ieHHJi (Cxaxbs 35(2)) 

VI I i HcKoxopbie uHXHpycMbie iiOKyMCHXbi 

VII I [ HcKoxopbie iie4»eKXbi Me5K;iyHapoj[iHOM 3ajiBKH 

VIII [ [ HcKoxopbie aaMCHaHHfl, KacaiomHecji Me>icayHapoAHOH sajisKH 


Jl,axa npeiicxaBJieHMH xpe6oBaHH5i: 

27 anpejifl 2000 (27.04.2000) 

JX3T3. no;iroxoBKH saKJiiOMeHHJi: 

08 zieKa6p5i 2000 (08.12.2000) 

HaiiMCHOBaHHe ii anpec OpraHa MOfcaynaponHOH npeiiBapHxe/ibHon 
3KcnepxH3bi: 

tPeiiepajibHbiH nncxHxyx npoMbiiij.neHHOH 

COGCXBCHHOCXH 

PoccHfl. 121858. MocKBa, Bepe>KKOBCKa5i Ha6., 30-1 
cDaKc: 243-3337, xejiexann: i 14818 nOJElAMA 

ynOJIHOMOHCHHOe JIMUO: 

O. LUeiipHHa 

Tejie(J)OH Xii: (095)240-2591 


OopMa PCT/IPEA/409 (oGluhh jihct) (mojib 1998) 



3AKJIIOHE^|fe: ME»C^[yHAPO;iHOH 
nPEABAPHTEJIbHOH 3KCnEPTH3W 


lc5icayHapoiiHa« aasiBKa H» 

PCT/RU 99/00062 


I. OCHOBa 3aKJ1IOHeHHH 


. SjieMCHTbi MoicayHapoiiHOM 3afiBKH:* 

Ix I MCHcayHapoflHas sansKa b tom Bmie, b KOTOpOM OHa 6biJia no^aHa 
I I onucaHHc: 


CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 

I I (})opMy;ia HsoGperenHJi: 

CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 


nepBOHanajibHo noiiaHHbie 
no;iaHHbie bmcctc c TpeSoBanHCM, 
noAaHHbie c nncbMOM or 


nepBOHBHajibHO noaanHbie 

nojiaHHbie (BMecre c o5bflCHeHHiiMn) no CTaxbC 19 

noiiaHHbie BMecre c TpeGoBaHHCM, 

noflaHHbie c hhcbmom ot 


I I MCpTOKH: 


CTpaHHUbi 
CTpaHHUbi 
CTpaHHUbi 


nepBOHanajibHO noAannbie, 
noiiaHHbie bmcctc c xpeGoBaHneM, 
noAaHHbie c nncbMOM ot 


[ I nacTb onHcauHJi, Kacaioma^icji nepcHHJi nocneAOBaTejibHocrefi: 

CTpaHHUbi nepBonaHajibHO nonaHHbie, 

CTpaHHUbi noiiaHHbie bmcctc c TpeGoBauHCM, 

CTpaHHUbi noiiauHbie c nncbMOM ot 


2. Bee oTMeMCHHbie Bbiuje 3;ieMeHTbi 6biJiH noiiaHbi b HacTOfluiHfi Oprany HSHananbHO hjih 6biJiH npeiicTaBJieubi na hshkc. 
Ha KOTopoM obiJia noiiaHa MOKitynapoiiHaji saaBKa, ecjiH hhoc hc yKaaaHO b iiaHHOM nyuicre. 

3th 3JieMeHTbi 6biJiH noiianbi b nacTOJiuiHH Opran hjih 6binH npeiicTaBJienbi Ha cjiciiyiomeM JisbiKe 

KOTOpblH SBJlHeTCfl: 

I I a3biKOM nepcBOAa, npeiiCTaBjiCHHoro win uejieH MCHCiiyHapoiiHoro noHCKa (OpaBUJio 23.1 (b)). 
I I ji3biK0M nyS/iHKauHH MCJicayHapOAHOH 3aflBKH (ripasHJio 48.3 (e)). 

I I fl3biK0M nepcBOixa, npeiicTaBneHHoro iuiJi uejiefl MCJKiiyHapoiiHOH npeAsapHreJibHOH 3KcnepTH3bi 
(npaoHJio 55.2 h/hjih 55.3). 

3. OTHOCHTCJibHO :nio6ori nocjieaoBaTejibHOCTH nyK^ieoTHiiOB h/hjih aMHHOKHCJioT, coiiepMcameHCJi b McaciiyHapoii- 
HOH 3a;iBKe, Me>KiiyHapoiiHaji npe^BapHTejibHaa 3KcnepTH3a 6bi;ia npnoseiieHa na ochobc nepcHHJi nocjieiioBaTenbHOcrefi: 

I I coiiepyi^amerocfl b MoicayHapoiiHOH 3a5iBKe b HHCbMCHHOH (|)opMe. 
I I noiiaHHoro BMCCTe c MOKaynapoiiHofi 3a5iBKOfi b MauiHHOMHTaeMOH (JjOpMe. 
I I npeiicTaBJieHHoro no3>Ke b HacTOfluinR OpraH b nncbMCHHoft 4)opMe. 
I I npeixcTaBjicHHoro no3>Ke b nacTOHUiHtt Opran b MauiHHOHHTaeMOH 4)opMe. 

I I ripeiiCTaBJicHO yTBepjKiieHHe o tom, hto no3)Ke npeiiCTaBJienubiH nepeneHb nocjieiiOBaTejibHOcreH b nHCbMCHHofi 

(l)opMe He BbixoiiHT 3a npeiicribi pacKpbiToro b MCHcayHapoiiHOfl sajiBKe b tom BHiie, b KaKOM oua 6biJia noiiaHa. 
I I npeiicTaBJieHO yrBepHcaeHHe o tom, hto HH4)opMauHfl, sanHcannafl b MauiHHOHHTaeMOfl (|)opMe, HiieHTHHHa 
nepeHHK) nocjieiioBaTenbHOCTefi b nHCbMCHHOH (j)opMe. 

I I H3MeHeHHa npHBCJIH K H3bflTHK): 

CTpauHU onHcaHHfl 

nyuKTOB (|)opMyj!bi >foN« 

cTpaHHUbi/(t)Hr. HepTejKCft 


I I HacToamee saioiioHeHHe cocraBJieno 6e3 ynera (HCKoropbix ) H3MeHeHHfi, raK KaK ohh Bbixoii>iT3a paMKH nepsona- 
MajibHO noiiauHbix MaTepuajioB 3aflBKH, KaK yKaaano na iionojiHHTejibHOM nHcre (npasHJio 70.2(c))** 

* SciAteHfifoufue nucntbi, Komopbie 6binu npedcmaeneHht e /Jojiyuaroufee eedoMcmeo e omeem hq ezo npedjiOMcenue e co- 
omeemcmeuu co Cmambeu 14, pacifeHuearomcsi e doHHOM saKJifO^enuu kqk "nepeoHanaJibHO nodaHHbte" u ne nputaiadbi- 
eaiomcR k BamiJOHenuio, nocKOJibKy ohu we codepotcam ucnpaejieHuu (flpaeuJio 70.} 6 u 70. 1 7) 

** JIfo6oi4 3a\teHH}OUiuu jiucm, codepoicau^uu mafcue U3M€HeHiiH, dojiDiceH dbimb paccMompen e coomeemcmeuu c nyHKmoM 
I u npwJo.vceH k daNHOAty saK/JfoueHuro. 


OopMa PCT/I PEA/409 (pas^eji I) (Hiojibl998) 


# # 

3AKJIK)HEHHE 3KCnEPTH3M 


V. VTBepTKiieHMe B COOTBerCTBHH CO CT. 35(2) B OTHOlUeHHH H0BH3HbI, M306peTaTeJ1bCKOrO ypOBHn H npOMblUJJieHHOM 

npiiMeHHMOCTu; ccbijikh h noncHCHMn, noiiKpenjifiiomHe raKoe yrBep^K/ieHHe 


1. yTBep>KZieHHe 

HoBH3HaCN) riyHKTbi 1-23 flA 

nyHKTbi HET 

M3o6peTaTejibCKHH ypoBCHb (IS) riyHKTbi 1-23 flA 

riyHKTbi HET 

ripOMblLUJieHHafl npHMCHHMOCTb (lA) riyHKTbi 1-23 PA 

riyHKTbi HET 


2. CcbiJiKH H noflCHeHHH (npaBHJio 70.7) 

3a5iBJieHHoe HsoGpexeHHe yAOBJieTBop^ex KpHTepHHM HOBHsna h HaoGpexaxejibCKHH 

ypOBCHb, nOCKOJlbKy H3 ypOBHH TeXHHKH He HSBeCTCH KOHXaKTHblH y3ejl JXJ151 3JieKxpHHecKoro H 
MexaHHMeCKOrO COeAMHCHHH XOKOBCAymHX AOpO^eK KOMMyxaUHOHHblX CJlOeB, BbinOJlHeHHblH 

xaK, HTo KOHxaKx npoHcxoAHX B Mecxe cxbiKa KOHxaKXHOH njiomaAKH TOKOSeAymHX Aopo^cK 

OAHOrO H3 KOMMyxaUHOHHblX CJlOeB H OTBCTHOrO KOHXaKXa B BMAe MexaJTJlH3HpOBaHHOrO 

OTBepcTMH B BbiuiejieMcameM KOMMyxauHOHHOM cjioe. Hm>khhh Kpafi 3Toro oxBepcxHH o6pameH k 
MexajiJiHSHpoBaHHOM KOHxaKXHOM njioma;iKe HWHcejiencamero KOMMyxauHOHHoro cjioh, a ero 
BepxHHH KpaH cBasaH c xoKOBeAymHMH ^opo^KaMM BbiLuejie^amero KOMMyxauHOHHoro cjio^. 

OnHcaHHoe BbinojiHeHHe KOHxaKXHoro ysjia oGecneMWBaex BbicoKyio njioxnocxb pasBOziKH h 
ynpomaex KoncxpyKixHio. 

H3o6peTeHHe y^oBJiexBopnex KpHxepHio npoMbiuureHHa^! npHMCHMMOCXb. 


MoKityHaponHaB 3aHBKa Xe 
PCT/RU 99/00062 


lOopMa PCT/IPEA/409 (pasaeji V) (HioJib 1998) 


PCX 

SA^BJIEHHE 

HM>KenoiinncaBiiiHHCH npocHT 
paccMarpHBaTb HacxoamyK) 
Me>KiiyHapojaHyK) 3a5iBKy b cooTBeTCTBHH 
c HoroBopoM o nareHTHOH KOonepauHH. 


3anoJiHiicTcsi no/iysaioiUMM bchomctbom 


MoKjnyHapoiiHafl aajiBxa No: 


JLaxa MeacnyHapoiiHOH noiiaMH 


HaDoaHMc no/iyMawmero BcnoMCTea h 
lUxaMn ^ MesKnyHapoflHaii aaaaKa PCT" 


Nsiicjia 3aa8MTcn« hah arcHTa pQ^ 99-04 

(no DtceAOHUto) (h€ 6oAee 12 iHaKoa) 


n)a4>a I 


HA3BAHHE H30BPETEHHfl 


KOHTAKTHUH YSEJl 


3AJIBHTEJII> 


TAPAH AjieKcaHflp MBanoBM^ 

TARAN Alexsandr Ivanovich 

PoccMMCKan ^eAepauMH, 103575, MocKBa, 
SeJieHorpafl, Kopnyc 1001, kb.8. 

Russian Federation, 103575, Moscow, 
Zelenograd, kor.lOOl, kv . 8 - 


HaHHoe JiHUO «b/i«ctcr 

TaK5KC M306pCTaTC/lCM 


Tc/ie(t)OH Ns 


Tc/ic4>axc Ns 


TciicKc N? 


focyxiapcTBO (m.e. cmpona) rpaxjiaHCTBa : 


RU 


rocyixapcTBO (m,€. cmpana) Mccxo^KHTc/ibCTBa: 


JlaHHOc /muo rb/uctcji 
jaiiBHTCJicM juisi: 


Bccx yicaiaHHUx 
rocyiupcTB 


□ BCCX yrajaHHUX rocy- 
iiapcTB, xpOMc CLUA 


□ 


Tonuico 
CUIA 


□ rocyiUpcTB. yKa3aHHbix b 
nono/iHHTc/ibHOrt rpa(t)c 


i>.4.. m flpyrHE symsirrEnH kauik cgpyrHE) hsobpetatpjih 


XlaHHOc nviuo ae/iJicTca: 

I I TO/lbKO jailBMTCnCM 

□ 
□ 


3a;iBHTCJlCM H 

H3o6pcTaTcncM 

TOnbKO M306pCTaTC/lCM 

(ecjiu noMCHeHo sdect. 
mo He mpeCyemcA 


YocyxiapcTBO (m,e, cmpana) rpaacnaHCTBa : 


FocyiiapcTBO (m,e, cmpana) MccTO*-*cKTC/ibCTBa: 



ZlaHHOC JiHUO JiBJiacTca PH bccx yxaaaKHWx ^^y^^J^" ClSSf" CH CUJA^ D ayno^HSeJibHoA^ypa^ 

3a3t BHTeneM iuw: I — ' rocywcT B — t^v 

□ Jlpyrne ,«.htc/,h h/h;ih (iipyn.c) H3o6pcTaTc;.H HaoBaHM Ha n>.CTe iin» npoiiOi.:KCH.«. 


3bIJIB BaJiepuM HeTpoBtm 

ZYL Valery Petrovich 

PoccHWCKafl ^eflepauMH, 11*^333, MocKBa, 
JleHHHCKMfi npocneKT, fl.60/<J, kb.iou. 
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(54) Xltle: CONTACT NODE 

(54) HasBaiiHe H3o6peTeHHii: KOHTAKTHblH YSEJl 


(57) Abstract 

The present invention pertains to the making of 
permanent connections in the production of apparatus 
containing microelectronic components and semiconductor 
devices. This invention essentially relates to contact nodes 
for assembling inter alia multilayered switching structures 
for poly crystal line modules and for mounting crystals of 
large-scale IC on a switching structure during the production 
of said poly crystal line modules. The contact node comprises 
at least two metallised contacts connected to 
eiectroconductive tracks (2, 6) provided on the surfaces of 
the switching layers (3, 7). These layers are made of a 
dielectric material, overlap each other and are electrically 
and mechanically connected together by an 
eiectroconductive binding material (8). The contact node 
consists of a splice that connects, on the one hand, a contact 
consisting of a metallised pad (1) connected to the 
eiectroconductive tracks (2) at the surface of the lower 
switching layer (3) and. on the other hand, the corresponding 
contact consisting of a metallised opening (4) formed in the 
layer of dielectric material. 
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(54) PeifiepaT 


H3o6peTCHHe othochtcs k HsroroMCHHio Hcpa3T*MHWx coeaHHCHMii B npouccce npoHSBOflcrea annapaiypw 
Ha ocHOBe HMcnHH MHxpoajieKTpoHHKH H nonynpoBOiiHHKOBux npHfiopoB, a kohkpctko - K KOHxaCTHUM yajiaM. no- 
cpencTBOM KOTopwx ocymeerBJiacrai c6opKa. b tom HHcne. MHorocnofiHbix KOMMyrauHOHHux crpyKTyp juw mhoto- 
KpHcnuibHUx MoayjicH (MKM), a raxxc MOHxax KpHcxamjoB BHC iia KOMMyrauHOHHoft crpyicType b npouccce hsto- 
TOBncHHJi MKM. KoHTaKTHuii yacn coflcp^HT. no KpaiiHefi Mcpe, Asa MerjuuiHSHpoBaHHwx KOHraxTa, caasaHHUx c to- 
KOBMyiUHMH flopojKKaMH (2, 6), paaMeiucHHWMH Ha noBcpxHOCTHX KOMMyrauHOHHUx cnoes (3. 7), BMnonHCHHwx Ha 
OCHOBC M3 flH3flcKTpHHecKoro MaTcpHajia. coBMcmeHHwx apyr c apyroM h coenHHCHHUx witymy co6ofl ancKxpine- 

CKH H MCXaHHHCCKH SJlCKTpOnpOBOiWmHM CBJI3yi0mHM MaTcpHajlOM (8). KOHTaXTHUH ysen npCBCraBMCT C06oft CTMK 
MCXfly KOHTaKTOM. HSrOTOBnCHHblM B BHUC MCTafUIHaHpOBaHHOH njIomaaXH (1), CBSaaHHOii C TOKOBCnyiUHMH flopo*. 

KaMH (2) Ha noBcpxHOCTH HHxencxamero KOMMyrauHOHHoro cnoa (3) h otbcthmm KonraxTOM. BwnonHeHHHM b sitae 
MCTawiH3HpoBaHHoro oTBcpcTHS (4) B cjioe nHancKTpHHccKoro MarcpHana. 


HCKJIIOHHTEJIbHO ^JM qEJIEH HHOOPMAI^HH 

Koiiu.. Hcno;.«yeM«e nn. o6o3HaHeHH, crpaH-H^cHOB PCX „a th^..hux .hctbx 6pou.K>p. b KOTop«x ny6.„KyKm:« M«Kny„apoaHMe 


3ajJBKH B COOTBerCTBHH C PCX. 
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KoHTaKTHbiH yseji 

06jiaCTb TeXHHKH 

HsoGpexeHHe othochtc^i k HsroxoBJieHHK) HepasbeMHbix coeflHHe- 
HHH B npouecce npoH3BOflCTBa annapaxypw Ha ochobc H3flejiHH MHKpo- 

3JieKTpOHHKH H nOJiynpOBOAHHKOBLIX npH6opOB, a KOHKpCTHO - K KOH- 

TaKTHbiM ysjiaM, nocpe^cTBOM KOTOpbix ocymecTBJTHexcM c6opKa, b tom 

HHCJie, MHOrOCJlOHHblX KOMMyxaUHOHHblX CXpyKTyp JlJlSi MHOrOKpH- 

CTaribHbix MOflyjieii (MKM), a xaioKC MOHxa>K KpHcxajiJiOB BHC b npo- 
uecce HsroxoBJieHiw MKM. 

npefliiiecxByiomHH ypoBCHb xcxrhkh 

KaK H3BeCXHO, BblCOKyK) BOCnpOH3BOflHMOCXb, KanecxBO H HaAe)K- 

Hocxb 3JieKxpoHHOH annapaxypbi o6ecneHHBaiox HepasbeMHbie coe^H- 
HeHHH. B KOHCxpyKUHHX MHKpo3JieKxpoHHOH annapaxypbi 6ojibmiiHCXBO 
HepasbCMHbix coe^iHHeHHH 4>opMHpyexcH o6beAHHeHHeM nap KOHxaK- 
xoB B KOHxaKXHbie y3Jibi B npouecce xexHOJiorHnecKHX onepauHH (naii- 
KH, CBapKH, HanbiJieHHH, rajibBaHHHecKoro HapamHsanHH h x.n.)- 

B nacxoHiuee BpeMH xpeSoBaHHH k o6ecneHeHHK) GbicxpoflencxBH^ 
H MHHHaxiopH3auHH cxaHOBHXCH Bce 6ojiee onpe^iejiHiomHMH npH co3- 
aaHHH H npoH3Bo;icxBe coBpeMeHHOH ajicKxpoHHOH annapaxypbi. 

riepcneKXHBHbiM nanpaBJieHHeM pa3BHXH^ HBunexc^ co3flaHHe an- 
napaxypbi Ha OCHOBC 6ecKOpnycHbix KOMnoHenxoB, b x.h. BHC, b suae 
MHoroKpncxaJibHbix MOAyJien, Koxopbie xapaKxepHsyioxcH sbicoKOH 
njioxHOCXbio MOHxa^a KOMnoHCHXOB, onxHMHsauHeH xonojiornH mc^- 
coe^HHeHHH H noBbiineHHeM Gbicxpo^eHCXBHH MKM-annapaxypbi. 

B 3XOH CBH3H yCHJIHH MHOFHX pa3pa6oXHHKOB MHKp03JieKXp0HH0H 

annapaxypbi nanpaBJicHbi na pa3pa6oxKy MHorocjioHHbix KOMMyxauH- 
OHHbix cxpyKxyp c bwcokoh njioxHocxbio Me^coeaHHCHMH npn Haae^- 

HOM KOHXaKXHpOBaHMH npOBOflHHKOB, HaXOflHIUHXCfl B CMCMCHblX KOM- 

MyxauHOHHbix cjioHX, a xaK^e cnoco6oB npHCOCAHHeHHH 6ecKopnyc- 

HblX KOMnOHCHXOB, M, npeXCflC BCerO, MHOrOBblBOAHblX KpHCXaJIJlOB 
BMC, K MOHXa:«CHbIM KOHXaKXaM MHOFOCJIOHHOH KOMMyxaUHOHHOH 

cxpyKxypbi B cocxaBC MKM. 

0;iHHM H3 caMbix xpyAHonpeoAOJiHMbix npen^xcxBHH nojiyne- 

HHfl BblCOKOH nJlOXHOCXM Me^KCOeAMHCHMH B MHOrOCJlOHHblX nOJDlJlOMCKaX 
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MKM siBJinejcsi (|)opMHpoBaHHe Sojibuioro HHCJia (hcckojibko tuchh) 

HAeHTHMHblX no CBOHM XapaKTCpHCTHKaM H Ha^eMCHblX KOHXaKTHblX y3- 
JlOB, COeZlHH^IIOmHX npOBO;iHHKH H3 paSHblX KOMMyraUHOHMblX CJIOCB B 

eiiHHyio TonojiorHK) MHorocjioHHofi crpyKxypbi. 

Mpyroii, He Menee Tpy^HOH npoGjieMOH, jiBJiJieTCfl Ha^ie>KHoe h 

BOCnpOHBBOflHMOe npHCOeaHHCHHe KOHTaKTHblX nJlOmaZlOK KpHCraJlJIOB 
BMC K OTBCTHblM KOHXaKTHblM HJIOIHa^lKaM MHOrOCJTOHHOfi MKM- 

cxpyKxypbi. 

KpHcxajiJibi coBpeMeHHbix BHC (wanpHMep HHnbi Pentium) hmciox 
pasMepbi, npeBbimaiomHe 1 cm", 6ojiee 400 KOHxaKXHbix njiomaaoK h 
xaKxoBbie pa6oHHe nacxoxbi 6ojiee 400 MTu. C6opKa xaKHx KpHcxajiJioB 
B e^iHHbiH MKM-yseji c KpHcxajijiaMH K3m-naMHXH aBJiHexca secbMa 
aKxyanbHOH lamnen. C pasBHXHCM MHKpo3jieKxpoHHoro annapaxypo- 
cxpocHHJ. H BHC-3JieMeHXHOH 5a3bi aKxyajibHocxb sxoh saziaHH Gy^ex 
Bce 6ojiee Bospacxaxb. 

KoHxaKXHbiH y3eji b cocxaBe mhofocjiohhoh KOMMyxauHOHHofi 
cxpyKxypbi MKM MO)Kex npe^cxaBJiaxb co6oh KOM6HHanHK), no Kpafi- 
Hefi Mepe, nsyx MexajijiHSHpoBaHHbix KOHxaKxoB, nanpHMep, b bhac co- 

OCHO COCXblKOBaHHblX MexaJlJlH3HpOBaHHbIX OXBepCXHH, BbinOJlHeHHblX 
B flByx CMCHCHblX KOMMyxaUHOHHblX CJIOflX, SJieKXpHqeCKH H MexaHHHe- 
CKH COe^lHHeHHblX MCMCAy C06OH. 

KoHxaKXHbiH yseji ;inn MOHxa>Ka KpHcxajiJia BHC b cocxaBe MKM 
xaK>Ke M05KH0 npe/icxaBHXb KOM6HHauHeH h3 flByx coBMemeHHbix koh- 
xaKxoB, omn m Koxopux HaxoAHXca na noBepxHocxH KpHcxanjia, a ox- 
BexHbiH KOHxaKX - Ha MOHxa^KHOM cjloe MKM. KoHxaKXbi coeAHHaioxca 
MCMCfly co5oH npoBo;i«meH cxpyKxypofi, Koxopaa, b saBHCHMOcxH ox 
cnoco6a ^JopMHpoBaHHa, Mo>Kex 6bixb: 

- npOBOJlOKOfi, npHBapCHHOH K KOHXaKXaM; 

- nepCMblMKOM, C(|)OpMHpOBaHHOH Ha njlCHKe H3 flHSJieKXpWHeCKO- 

ro waxepnajia, h npHsapeHHOH k KonxaKxaM; 

- o5jiy5KeHHbiM BbicxynoM, npe^BapHxejibHo c(})opMHpoBaHHbiM na 

OflHOM KOHXaKXe M npHnaflHHbIM K ^apyroMy. 

MHoroo6pa3He KOHCxpyKUMM KOHxaKXHbix yi/ioB njiji MOHxajKa 
KpHcxajiJioB MOWHO pa3;iejiHXb Ha cjie/iyjoiuHe XHnbi (A.Ma3yp h jip. 
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«npoueccbi CBapKH h naMKH b npoHseoflCTBe nojiynpOBOflHHKOBUx 
npH6opoB», M., «PajiHO h cBfl3b», 1991 r., cxp. 38-39). 

nepBbiH THH - xapaKxepHsycTCJi pacnojioKCHHeM coeziMHHeMbix 

KOHXaKTOB (OflHH - Ha nOBCpXHOCTM KpHCXaJlJia, ilpyrOH - Ha MOHTa^- 

5 HOH noBCpxHOCTH) B pasHbix napajiJiejibHbix hjiockoctjix. FlpH 3T0M 
KOHxaKTbi o6pameHbi paSoHMMH nOSepXHOCTHMH B OflHy CTOpOHy H co- 
e;iHHJHOTca npoTfl^KeHHbiMH npoMOKyTOHHbiMH 3JieMeHTaMH - HanpH- 

Mep, npOBOJlOKOH, npHBapCHHOH K KOHXaKXaM. 

BxopoH xHn xapaKxepHsyexcH pacnojiOMceHHCM KOHxaKxoB b oahoh 
10 njiocKOcxH. KoHxaKXbi xaKMce coeAHHJiioxcH npoxH^KeHHbiMH npoMCMcy- 

XOHHblMH 3JieMeHXaMH - 6anOHHblMH COeUHHHXeJlflMH. 

TpexHH XHn - aHajiorHHeH nepnoMy, KOHxaKXHbie njiomaflKH xaK5Ke 
pacnojioiKeHbi b napajiJiejibHwx ojiockocxhx, ho pa6oMHMH noBepxHo- 
cxflMH HaBCxpeny ;ipyr apyry. IlpoMeiKyxoHHbiH sjieMCHx npoxHJKeHHO- 
15 ro xHna - b BHjOie 6ajiOHKH na noJiHHMH^HOH njieHKe. 

Heo6xoflHMo oxMexHXb rbb. rjiaBHbix HCflocxaxKa yKasaHHbix xh- 
noB KOHxaKXHbix ysjiOB: 

- HcnojibsoBaHMC Ae4)eKxoo6pa3yK)mHX xexHOJioraHecKHX onepa- 

UHH (cBapKa); 

20 - nerpynnoBOH xapaKxep ocHOBHbix c5opOHHbix onepauHH (hhah- 

BHAyaJibHoe nocjicAOBaxejibHoe 4)OpMHpoBaHHe Ka:»cAoro KOHxaKXHoro 
y3jia - no ABe cBapKH na Ka>K^ibiM KOHxaKXHbiH yseji). 

HexBcpxbiH XHn aHajiorHHCH xpexbCMy, ho KOHxaKXbi coBMemenbi 
MOKAy C060M, 6jiaroAapJi newy npoMe>KyxoHHbiH ajicMCHX HMeex mh- 

25 HHMaJlbHyK) npOXSMCCHHOCXb H BbinOJlHCH B BMAC BblCXyna, CXOJ16HKO- 
BOH HJIH mapHKOBOM (t)OpMbl, HpeABapHXCJlbHO c^opMHpoBaHHoro Ha 
KOHXaKXe KpHCXaJlJia. CoeAHHCHHe KOHXaKXOB npOH3BOAHXC5l naHKOH. 

/I,ocxoHHCXBOM HexBcpxoro XHna KOHxaKXHoro y3Jia nsnaercn 
rpynnoBOM xapaKxep noAroxoBHxejibHbix h c6opoHHbix onepauHH 

30 (c6opKa BCeX KOHXaKXHblX y3J10B OAHOBpeMCHHO). 

FjiaBHbie HCAOcxaxKM: 

- HeB03MO)KHOcxb ocyiuecxBJieHHfl np«Moro BH3yajibHoro h 3JieK- 
xpHMecKoro KOHxpoJiH npouecca h pe3yjibxaxoB c6opKH KOHxaKXHoro 
y3jia H3-3a xoro, hxo KpMCxajiJi, o6pameHHbiH «jihuom» (h bccmh koh- 
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TaKTHbiMH njioma;iKaMH) k noiiJio)KKe, 3aKpbiBaeT Bce coBMemeHHbie 
OTBCTHbie KOHTaKTHbie njioma^KH na noaJiOMCKe; 

- OTcyTCTBHe ecTecTBCHHoro Bbixoaa ansi TexHOJiorHHecKHx otxo- 
aoB c6opKH (HanpHMep, ^nmca) h3 oneHb ysKoro sasopa Me>K;iy no;i- 

JIOJKKOH H KpHCTaJTJlOM H3-3a 3HaHHTeJIbHbIX KanHJTJlJipHblX CHJT B 3TOM 

3a3ope; 

- OTCyTCTBHe 34){i)eKTHBHbIX CnOC05oB H3BJieMeHH5I TeXHOJTOrHMe- 

CKHX OTXo;iOB c6opKH H3 3a3opa ueyKny no;iJio>KKOH h KpHcxajiJioM, hto 
npHBOAHT K ^lerpaAauHOHHbiM JiBJieHHflM B KpHcrajiJie b npouecce 3kc- 
njiyaxauHH h chh^kchhio Hajie^HocTH pa6oTbi icpHCTajijia. 

H3BecTeH KOHxaKTHbiH y3eji, HcnojibsycMbiH npH c6opKe nojiH- 

HMH^HblX KOMMyraUHOHHblX CJIOCB B MHOFOCJlOHHyiO KOMMyxaUHOH- 

Hyio njiaxy, cocxohluhh h3 flByx KOHxaKXOB cMe>KHbix cjiocb, Bbinoji- 
HCHHbix B BHfle MexajijiHSHpoBaHHbix oxBepcxHH, Koxopbie, BMecxe c 
MexajiJiH3HpoBaHHbiMH oxBepcxHHMH ApyxHx CJIOCB, o6pa3yK)x MaxpHuy 

CKB03HbIX KaHaJlOB, RpOHHSblBaiOmHX BCC CJIOH njiaXbl. rioCJie COOCHO- 
ro COBMemCHHfl H CXblKOBKH, BCe napbl KOHXaiCXHblX CKBOSHMX OXBCp- 

cxHH coe;iHH»ioxcH MOKfly co5oH cnoco6oM BaKyyMHofi nafiKH 
(E.H.riaHOB «Oco6eHHocxH c6opKH cneuHariHSHpoBaHHbix BMC Ha 6a- 
30Bbix MaxpHHHbix KpHCxajTJioB», M., «Bbiciijaji iiiKOJia», 1990 r cxp 
33-34). 

OaHaKO, xaKaa KOHcxpyKUHfl KOHxaKXHoro ysjia npHBO^Hx k 6ojib- 
iiJMM 3axpaxaM nojiesHOH njioma^H njiaxbi Ha MaxpHuy cKB03Hbix Kana- 
JiOB, Hxo cymecxBCHHO yMCHbiJuaex njioxHocxb pasBOflKH Me>iccoeAHHe- 

HHH, npHBOflHX K yBeJlHMeHHIO CJIOHHOCXH HJiaXbl H KOJlMMCCXBa najJHblX 

coeilMHeHHH, x.e. CHHJKaex xexHOjiorHMHOcxb njiaxbi h yBejiHMMBaex ee 
ceGecxoHMOcxb npH yxyiiiueHHH Ha^oKHocxHbix xapaKxepHCXHK. 

HaH6ojiee 6jih3khm k nacxoameMy M3o6pexeHHK) no xexHHMecKOH 
cyiUHOcxH H /locxHraeMOMy pe3yjibxaxy npw ncnojib30BaHHH, aBJiaexcH 

KOHXaKXHblH y3ejl, BKJIIOMaiOmHH ABa KOHXaKXa, 0;IHH H3 KOXOpblX Bbl- 

nojiHCH B BH^e MexajiJiH3HpoBaHHoro o5/iy>KeHHoro Bbicxyna, cxoji6h- 
KOBOH HJiH mapHKOBOH (|)opMbi, Ha KOHxaKXHOH njioiuaiiKe KpHCXaJlJia 

BHC, a BXOpOH KOHXaKX - e OHZie MexajlJlH3HpOBaHH0H KOHXaKXHOH 
nJlOma^KH, CBH3aHHOH C npOBO;iHHKaMH Ha MOHXa>KHOH nOBCpXHOCXH 
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KOMMyxauHOHHOH CTpyKxypbi. riocjie COBMemeHHH KOHTaicroB, ohh co- 
e/lHH5IK>TCH Me>KAy COGOH 3JieKTpHHeCKH M MexaHHMecKH nocpe^cTBOM 

3j[eKTponpoBOiiHmeH cBJisyiomeH cxpyKxypbi (O.C.MopjiKOB «TexHOJio- 

rM5! nOJiynpOBOAHHKOBblX npMGopOB H H3;ieJlHH MHKp03JieKTpOHHKH», 

5 M., «Bbiciiia5! iiiKOJia», 1990 r., cTp.38-40). 

KoHCxpyKUHH xaKoro KOHxaKXHoro y3Jia xapaKxepHsyexcn: 

- 60JIbllIHMH xeXHOJlOrHHeCKHMM CJIO>KHOCX5IMH npM (|)OpMHpOBa- 
HHH Ha KOHXaKXHblX RJlOmaflKaX MHOrOBblBOflHblX KpHCXaJlJlOB EHC 

(500 H 5oiiee KOHxaKXOB) o^HHaKOBbix no Bbicoxe Bbicxynoe cjio^hoh 
10 (|)opMbi H cxpyKxypbi; 

- Hcnojib30BaHHeM jie4)eKxoo5pa3yiomHX xexHOJiorHHecKHX one- 
pauHH H npoueccoB npH 4)opMMpoBaHMH oGbeMHbix BbicxynoB Ha koh- 
xaKXHbix njioLuaziKax BHC; 

- HeB03M0^H0cxbio ocymecxBJicHHH npMMoro BHsyajibHoro m 3JieK- 
t5 xpHHecKoro KOHxpojiH opouecca h pe3yjibxaxoB cGopKH 6ojibiuoro ko- 

jiHHecxBa KOHxaKXHbix ysjiOB, Haxo^iHiuHxcH B OHeHb y3KOM 3a3ope 
Me>KAy nofljio^KOH h KpHcxajiJioM; 

- GojibUJHMH xpyOTOCxHMH c yAajieHHCM oxxoAOB H3 3a3opa Me^Ay 
KpHcxajiJiOM H noAJio)KKOH, o5pa3yK)mHXC5i B npouecce nawKH KOHxaKX- 

20 Hbix y3JioB, Hxo oxpHuaxenbHO BjiHHex Ha Hazie>KHOCXb coeAHHeHWH. 

PacKpbixHe H3o6pexeHH5! 
3aAaHa, Ha peiueHMe KOXOpOM HanpaBJiCHO AaHHoe H3o6pexeHHe, 
3aKJiK)Maexc5i b co3AaHMH xaKoro yHMBepcajibHoro KOHxaKXHoro y3Jia, 
Hcnojib30BaHHe Koxoporo b MHKpo3JieKxpoHHOH annapaxype no3BOJiHX 
25 ycxpaHHXb BbimenepeHMCJieHHbie HCAOcxaxKM cymecxByjomnx m mc- 
no;ib3yeMbix KOHxaKXHbix y3JioB KaK npH c6opKe MHorocjiowHbix kom- 
MyxauHOHHbix cxpyKxyp (MKC), xaK h npn MOHxa>Ke KpHcxajiJiOB na 
MKC. 

TexHHMecKMH pe3yjibxax, oGycjioBJienHbiH HcnoJib30BaHHeM ynw- 
30 BepcajibHoro KOHxaKXHoro y3Jia npeziJiOKeHHOH KOHcxpyKUHH b Macco- 
BOM npoM3BOACXBe MKM, no3BOJiHX o6ecneMMXb: 

- BblCOKyiO nnOXHOCXb pa3BOflKH B MHOrOCJlOMHblX KOMMyxaUHOH- 

Hbix cxpyKxypax jxnsi MKM, a xaK>Ke BbicoKyio njioxHOCxb Monxa^Ka 
KpHCxajiJioB BMC B cocxaBe MKM; 
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- MHHHMHsauHfo napa3HTHbix HMneaaHCOB B MKM, yjiyHiiieHHe 
cooTHomeHHfl «CHrHaji-myM» b MOKcoeiiHHeHHHx MKM h 3HaHHTejib- 
Hoe yBejiHHCHHe paGoHHX xaKTosbix nacTOT h GbicTpozieHCTBHa MKM- 
annaparypbi; 

- B03M0>KH0CTb rpynnoBOFo HsroTOBJieHHJi H noiiroTOBKH cocraB- 

JlHJOmHX 3JieMeHTOB KOHTaKTHblX yBJlOB AH^ c6opKH MHOFOCJIOHHblX 

KOMMyxauHOHHbix cTpyKxyp B e^HHOM xexHOJiorHHecKOM UHKJie; 

- B03M0>KH0CXb ipynnOBOH c6opKH BCex KOHXaKXHblX ySJlOB, KaK B 

cocxaBe MHorocjioiiHbix KOMMyxauHOHHbix cxpyKxyp, xhk h b npouecce 
MOHxa>Ka KpHcxajiJioB b cocxaBe MKM-ycxpoficxB, b e^HHOM xexHOJio- 

THMeCKOM UHKJie; 

- HCKJiioHeHHe fle4)eKxoo6pa3yK)mHx onepauHH (xHna csapKH) b 
npouecce MOHxajKa KpHcxajiJiOB b MKM-ycxponcxBe; 

- pas/iejibHocxb npoueccoB (l)opMHpoBaHHa sjieMenxoB h co6cx- 
BeHHo c5opKH KOHxaKXHbix ysjioB, Hxo oco5eHHo BajKHO usiH coxpane- 
Hm Hafle>KHocxHoro pecypca HyscxBHxejibHbix k xexHOJiorHHecKHM 

BOlflCHCXBHJIM KpHCXaJIJlOB BHC; 

- HCKjnoHCHHe npHMeHeHHfl b MHKpo3JieKxpoHHOH annapaxype 
AoporHx MHoroBbiBo^Hbix KopnycoB jiJifi KpHcxajTJioB BMC; 

- HCKJiioHCHHe HcnojibsoeaHHJi AparoueHHbix MexajiJioB h m^n- 
UHXHbix MaxepnajiOB; 

- CHHMCeHHe Ce6eCX0HMOCXH npOH3B0;iCXBa MHKp03JieKXp0HH0H 

annapaxypbi wa 6ecKopnycHOH 3JieMeHXHOH 6a3e (MKM-annapaxypbi) 
jio KOMMepnecKH npHCMJieivibix ypoBHefi. 

TexHHHecKHH pesyjibxax, yKasaHHbin Bbime, AocxHraexc« 3a cnex 
xoro, Hxo KOHxaKXHbiH y3e;i, co/iep^aiUHH, no KpafiHen Mepe, 
ana MexajiJiH3HpoBaHHbix KOHxaKxa, CBJi3aHHbix c xoKOBe^y- 

UXHMH AOpOKKaMH, pa3M 6 lUC H H bl M H Ha nOBepXHOCXJlX KOMMy- 
xauHOHHbix cjioeB, BbinojiHeHHbix na ochobc h3 /iH3;ieKxpHMe- 
CKoro MaxepHajia, coBMeuieHHb.x ;ipyr c ApyroM h coe;iHHeH- 

HblX Me>KAy CO6OH 3JieKXpHHeCKH H MexaHHMeCKH 3JieKxpo- 

npoBOilHuiHM CB«3yK)mHM MaxepnajioM, npe/icxaBJisex coGoti 

CXblK Me>KAy KOHXaKXOM, H3rOXOB;ieHHbIM B BHAe Mexa/IJ1H3H- 
pOBaHHOH KOHXaKXHOH njlOUta/lKH, CB«3aHHOM C XOKOBeaymH- 
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MM ;iopo>KKaMH Ha noBepxHOCTH HH^KejiCMcamero KOMMyxauH- 

OHHOrO CJIOH, H COCTblKOBaHHblM C HeH OTBeTHbIM KOHXaKTOM, 
BbinOJlHeHHblM B BViJXe MeTaJIJIH3MpOBaHHOrO OTBepCTH5I B cjloe 

flH3JieKTpHMecKoro MarepHajia, npMHCM hm>khhh KpaK Mexaji- 
5 jiH3HpoBaHHoro oxBcpcxHs o6paineH K MexaJT;iH3HpOBaHHOH 
KOHxaKXHOM HJioiJuaflKe Ha noBepxHocxM HH>Kejie>Kamero kom- 
MyxauHOHHoro cjioh, a ero BepxHHH KpaH - CBSoaH c xokobc- 
jxymviMH ;iopo:«KaMH Ha BepxHeR noBepxHocxH Bbiuiejie:«came- 
ro KOMMyxauHOHHoro cjioh; 
10 - a xaK^e xeM, hxo MexajiJiHawpoBaHHoe oxBepcxwe Bbi- 

nojiHeno b (|)opMe uHJiHHZipa; 

- a xaK^e xeM, hxo MexajiJiHSHpOBaHHoe oxBepcxHe Bbi- 
nojiHeno b 4)opMe yceneHHoro KOHyca, npHHCM Menbuiee oc- 
HOBaHHe yceMCHHoro Konyca o6pameHO k MexajiJiHSHpoBan- 

15 HOH KOHxaKXHOH nJiOLua^jKe Ha noBepxHOCXH HH>Kejie:^amero 
KOMMyxauMOHHoro cji05i, a 6ojibiuee ocHOsaHHe yceneHHoro 
Konyca CBHsaHO c xoKOBeayuuHMH ;iopo^KaMH Ha BepxHeK no- 
BepxHOcxM Bbimejie:)Kamero KOMMyxauwoHHoro cjioh; 

- a xaK>Ke xeM, mxo b KanecxBe KOMMyxauHOHHoro cjiO£ c 

20 MexaJIJIH3MpOBaHHbIMH KOHXaKXHblMH nJIOlUaZlKaMiH, OXBeXHbl- 
MH MexaJlJlH3HpOBaHHblM OXBCpCXHHM B Bbl liie Jl e>Kame M KOM- 

MyxauHOHHOM cjloe, Hcnojib3yexcM KpncxajiJi HHXcrpajibHOH 

CXeMbl, OpHeHXHpOBaHHblH MexaJ|JlM3HpOBaHHbIMM KOHXaKX- 
HblMM njlOmaAKaMH K COOXBeXCXByiOmHM MeXaJlJlH3MpOBaHHbIN4 

25 oxBepcxHHM B Bbi Luejie^aiueM KOMMyxauHOHHOM cjloe; 

- a xaK>Ke xeM, hxo Mexajij]H3HpoBaHHa5i KOHxaKxna^ 
njioma^iKa BbmojiHena niiocKoii; 

- a xaK:«ce xeM, hxo b uenxpe MexajiJiM3HpoBaHHOH koh- 
xaKXHOH njiomajiKH, oxbcxhoh MexajiJiH3HpoBaHHOMy oxBep- 

30 CXHK), C(|)OpMHpOBaH BblCXyn, B3aHMOAeHCXByK)mHH c oxBex- 
HblM MexaJlJlH3HpOBaHHbIM OXBCpCXHCM; 

- a xaK>Ke xeM, hxo Bbicxyn BbinojiHen h3 3JieKxponpoBO- 
iiHiuero Maxepwajia b cj)opMe uHJiwHApa, Konyca hjim mapa; 

- a xaK>Ke xeM, hxo Bbicxyn BbinojiHeH m3 npHnoa; 
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- a TaK)Ke TCM, HTO KOHXaKT, OTBeXHblH MeTajlJlH3HpOBaH- 

HOMy OTBepcTHK), BbinojiHeH B BH/ie crepjKHH, 3aKpenjieHHoro 
B HH>Kejie>KameM KOMMyrauHOHHOM cjioe, oproroHajibHo ero 
noBepxHocTH, H BCTaBjreHHoro b MCTajijiHSHpoBaHHoe OTsep- 
CTHe; 

- a THKJKe TCM, HTO CTep^KCHb BbinOJlHCH H3 3JieKTponpO- 

Bo;iflmero MaxepHajia b ^opMe UHjiHHapa hjih MHororpaHHH- 
Ka, a Biiojib o6pa3yK)meH cxep^KHfl BbinojiHeHw KaHaBKH, npH- 
HCM KaHaBKH MoryT 6biTb npepbiBHCTbiMH; 

- a TaK>Ke TCM, HTO CTepjKCHb BbinOJlHCH H3 3JieKTpOH30- 

Ji«UHOHHoro MaxepHajia c 3JieKTponpoBo/iHmHM noKpwTHeM; 

- a TaK5Ke tcm, hto sepxHHH Kpafi MexanjiHSHpoBaHHoro oxBep- 

CTHfl, CBHSaHHblH C TOKOBC^iymHMH ;iOpo>KKaMH, H HH>KHHH KpaS MCXaJl- 

nH3HpoBaHHoro oxBepcxH«, BbinojiHeHbi c MexanjiH3MpoBaHHbiMH o6o;i- 
KaMH no nepH^JepHH KpacB; 

- a xaKJKe xeM, mxo 6ojibuiee ocHoeaHHe yceneHHoro KOHyca, 

CB5I3aHHOrO C XOKOBeAymHMH ilOpOJKKaMH Ha nOBepXHOCXH KOMMyxaUH- 

oHHoro cjio«, BbinojTHeHo c MeTaj7jTH3HpoBaHHbiM 060AKOM no nepH4)e- 

PHM OCHOBaHHH; 

- a xaK5Ke tcm, hxo ;iHaMexp D 6ojibiiiero ocHOBaHH« 
yceMCHHoro KOHyca, lUHpHna h MexajijTH3HpoBaHHoro o6oflKa, ;iHaMexp 
d MCHbuiero ocHOBa-HHji yceneHHoro KOHyca, xojimHHa t 
iiHSJicKxpHHecKoro MaxepHajia KOMMyxa-UHOHHoro cjio« m MMHHMajib- 
HaH uiHpMHa L oxBexHOH MexajiJiH3HpoBaHHOH KOHxaKXHOM njioma^KH 
Ha HH>Kejie>KameM KOMMyxauHOHHOM cjioe CBfl3aHbi cooxHoiueHHeM: 

L > HJiH = D + 2h = d + 21 + 2h 

- a xaK>Ke xcm, mxo BepxHHH h hhmchhh Kpaa MexajiJiHSHpoBan- 

HOrO OXBepCXMH B (|)OpMe UHJlHHApa HMCfOX (jjacKy. 

KpaxKoe onHcaHHe Mepxe)KeH 
M3o5pexeHHe HJiJiiocxpHpyexca rpa(j)HMecKHMH MaxepHajiaMn, r^e 
Ha Mepxe>Kax Omp.!, OHr.2a,6, OHr.3a,6, OHr.4a,6, OHr.5a,6, 
OHr.6a,6 cxeMaxHMHo H3o5pa>KeHbi (t)parMeHXbi npeAJiaraeMoro koh- 
xaKXHoro ysjia. 

Ha OHr.l cxeMaxHMHO H3o6pa>KeH oGiuhh bha KOHxaKXHoro y3jia. 
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Ha cl>Hr.2a M3o6pa>KeH KOHraKTHbiii y3e;i c MexajuiHSHpoBaHHbiM 
OTBepcTHeM B 4)opMe nvinnHjxpa. 

Ha <t>Hr.26 H3o6pa^eH KOHxaKTHbiH yseji c MeTajiJiHSHpoeaHHbiM 
OTBepcTHCM B 4)opMe yceHCHHoro KOHyca. 
5 Ha <I)Hr.3a H3o5pa^eH KOHxaKTHbiH y3e;T c MCTajiJiHSHpoBaHHbiM 

OTBepCTHeM B 4)OpMe UHJlHHZ^pa H BblCTynOM c4)epHHeCKOH (|)OpMbl. 

Ha <I>Hr.36 H3o6pa:»ceH KOHxaKTHbiH ysen c MeTanjiH3HpoBaHHbiM 
OTBepcTMeM B 4)opMe yceneHHoro KOHyca h BbicxynoM c(t)epHMecKOH 

4)OpMbI. 

0 Ha OnrAa H3o6pa^eH KOHTaKXHbm y3eji c MeTajiJiH3HpoBaHHbiM 

OTBCpCTHeM B 4>OpMe UHJlHHApa H BblCTynOM KOHHHeCKOH (|)OpMbL 

Ha OHr.45 H3o5pa^eH KOHxaKTHbiH y3eji c MeTajuiH3HpoBaHHbiM 
OTBepcTHCM B (|)opMe yceHeHHOFO KOHyca h BbicrynoM b (^opMe KOHyca. 
Ha OHr.5a H3o6pa>KeH KOHxaKTHbiR y3eji c MeTajiJiH3HpoBaHHbiM 

15 OTBCpCTHeM B (|)OpMe UMJIHHApa H UHJlHH^^pHMeCKMM BblCXyOOM. 

Ha OHr.6a H3o6paxceH KOHxaKXHbifi y3eji c MexajiJiH3MpoBaHHbiM 
oxBepcxHCM B 4)opMe UMJiHHflpa H oxBexHbiM KOHxaKXOM B BH^e cxep^- 

Ha cI)Hr.66 H3o6pa>KeH KOHxaKXHbiH ysejn c MexajiJiH3HpoBaHHbiM 
20 oxBcpcxHCM B 4)opMe yceneHHoro KOHyca h KOHxaKXOM b bh^c cxep^HH. 

npcAnoHXHxejibHbiM BapnaHx BbinojiHeHHH H3o6pexeHHH 
KoHxaKXHbiH y3eji (<I>Hr.l) BKJiiOMaex b ccGh MexajiJiH3HpoBaHHyK) 
KOHxaKXHyK> njioiJuaj[iKy 1, 3JieKxpHMecKH CBJisaHHyK) c xoKOBe^ymeH 
;iopoM<KOH 2 Ha noBcpxHOCXM HH>Kejie:«<amero KOMMyxauHOHHoro cjioji 
25 3. B BbimejieMcauueM KOMMyxauwoHHOM cjioe 7 BbinojiHCH oxsexHbiH 
KOHxaKx B BH^e MexajijnH3MpoBaHHoro oxBepcxHH 4. Hh>khhm Kpafi ox- 
BepcxMH 4 cocxbiKOBaH c MexajiJiH3HpoBaHHOM KOHxaKXHOH njioma^KOH 
1, a ero BepxHWM Kpaw CBH3aH, Hepe3 MexaJiJiH3HpoBaHHbiM oGoaok 5, c 
xoKoaeAymeH aopo>kkoh 6 na noBepxHOCxn BbiLuejie>Kamero KOMMyxa- 
30 uHOHHoro CJ1051 7. SjieKxponpoBOA^iUHH CB5i3yK>mMH MaxepMaji 8 3neK- 
xpHMecKM H MexaHMMecKH o6beAMHHex o6a KOHxaKxa b e;iMHbiH koh- 
xaKXHbiH y3eji. 

B cjiywae cGopKW KOHxaKXHoro y3Jia nocpeACXBOM HanbiJieHWH cbh- 
3yK)mero MaxepHajia 8, MexajiJiH3HpoBaHHoe oxBepcxne 4 coBMemaexcH 
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15 


20 


25 


30 


C OTBCTHOH MexajIJlHBHpOBaHHOH KOHXaKTHOH njIOLUailKOH 1, cBepxy Ha- 

KJiaztbiBaexcfl, coBMemaercfl h (|)HKCHpyeTCJi samHTHaa iviacKa (na <DHr.l 
He yKasaHa), nocjie nero co6paHHbiH xexHOJiorHMecKHH naKer 3aKJia;ibi- 
saeTCH B ycraHOBKy Hanbi/ieHHH, b KoropoH npoHSBoziHTCfl nocjieiiOBa- 
TCJibHoe nocjioHHoe HanbiJieHHe npoBoaamnx MarepMajioB, o6pa3yK)- 
mHX npoBOiiflmyio CBHsyiomyio cxpyKxypy c Heo6xoj5HMbiMH cbohct- 

BaMH. 

TaK ocyuxecTBJifleTCJi rpynnoBaa c6opKa 5onbmoro KOJiHHecxBa 

KOHTaKTHblX ySJIOB, CBfl3bIBaiOmHX npOBOJXHHKH B CMC^KHblX KOMMyxa- 
UHOHHblX CJ105IX MHOrOCIfOHHOH KOMMyxaUHOHHOH CXpyKXypbl HJIH KOH- 

xaKXHbie njiomaflKH KpHcxajijioB c oxbcxhumh KOHxaKxaMH MOHxa>KHoro 

CJIOfl MHOrOCJTOHHOH KOMMyxaUHOHHOH CTpyKxypbi npH MKM. 

nocjie coeaHHeHHH cjiocb b ycxanoBKe HanbijieHHa, npoBo;iHxca, 
npH Heo6xoaHMOcxH, onepauHH BHsyajibHoro h sjiCKxpHHecKoro koh- 
xpojifl KanecxBa c4>opMHpoBaHHbix KOHxaKXHbix ysjioB. 

npH c6opKe KOHxaKXHbix ysjioB cnoco6oM naHKH Bce MexanjiHSH- 
poBaHHbie KOHxaKXHbie njioma;iKH, npe^BapHTejibHo oGjiy^KeHHbie, co- 

BMemaiOXCfl C OXBCXHUMH MexaJlJlHSHpOBaHHblMH OXBepCXHflMH, xaK>Ke 
06j7y5KeHHbIMH, nOBepXHOCXH C KOHXaKXaMH 4)HKCHpyiOXCa OXHOCH- 

xejibHo apyr ;ipyra, HanpHMep, KJieesoH KOMno3HuneH, nocjie Mero na- 
Kex noMemaexcji b ycxaHOBKy saKyyMHOH naPiKH. B ycjiOBHiix qacxHH- 
Horo BaKyyMa h o6mero HarpcBa ao xcMnepaxypti njiaBJienHJi npHnos, 
noA AeHcxBHCM KanHjiJiapHbix chji, npoMCxowx cnaHKa cxlikob b Ka>K- 

ROM H3 KOHxaKXHbix y3JTOB OilHOBpeMCHHO. 

Ha ct)Hr.2a, cDHr.26 H3o6pa>KeHbi KonxaKXHwe y3Jibi c hjiockoh 

MexaJlJlH3HpOBaHHOH KOHXaKXHOH nJlOma^KOH 1, npHHCM B OAHOM cjiy- 

Mae oxBexHoe Mexaji;iH3HpoBaHHoe oxsepcxHe, BbinojiHCHO b ^opue uh- 
JiHHApa 4, a B ApyroM - b 4)opMe yccMeHHoro Konyca 4. 

Ha OHr.Sa, ct>Hr.36 H3o6pa)KeHbi KOHxaKXHwe y3Jibi c MexajiJiH3H- 
poBaHHbiMH oxBepcxM«MH B (jjopwe UHJiHHApa 4 H yceHCHHoro KOHyca 4, 
cooxBexcxBCHHo, a oxBexHbie MexajiJiH3HpoBaHHbie KOHxaKXHbie njio- 

ma^KH I HMCIOX B UCHXpaJlbHOH MaCXH MexaJlH3HpOBaHHblPi Bbicxyn 
C(t)epHHeCKOH tj)OpMbI 9. 
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Ha OHr.4a, cDHr46 H3o6pa5KeHbi KOHxaKTHbie ysjibi c MerajiJiHSH- 
poBaHHbiMH oTBepCTHHMH B ^opMQ UHJiHHflpa 4 H yccHeHHoro KOHyca 4, 

COOTBCTCTBeHHO, a OTBCTHblC MCTanJlHSHpOBaHMbie KOHTaKTHbie njio- 

inaAKH 1 HMeioT B ueHTpanbHOH nacTH MeTanHSHpoBaHHbiH Bbicxyn b 
(J)opMe KOHyca 9. 

Ha Onr.Sa, <I>Hr.56 H3o6pa>KeHbi KOHxaKTHbie ysjibi c MeTajiJiH3H- 
poBaHHbiMH oTBepcTHHMH B (^opMQ UHJiHHflpa 4 H yccHeHHoro KOHyca 4, 

COOTBCTCTBeHHO, a OTBCTHbie MeTaJlJlH3HpOBaHHbie KOHTaKTHbie njio- 

maAKH 1 HMeiOT b ueHTpajibHOH nacTH MeTajiiiHSHpoBaHHbiH BbicTyn b 

4)opMe uHJiHHapa 9. 

TaKMC KOHTaKTHbie y3Jibi npHroOTbi KaK fljia c5opKH cnoco5oM na- 
TihineHHSi, TaK h AJia cSopKH cnocoGoM nafiKH. 

HajiHHue BbicTyna b ucHTpajibHOH nacTH MeTajiJiH3HpOBaHHOH 

KOHTaKTHOH nJlOlUa^KH, BXOAJtlUerO B MeTaJlJlH3HpOBaHHOe OTBCpCTHC, 

no3BOJiJieT o6ecneHHTb HajioKHoe coBMcmeHHC 3JieMeHTOB o;xHOBpe- 
MCHHO Jinn 6ojibiiioro KOJinnecTBa KOHTaKTHbix y3JioB 6e3 Hcnojib30Ba- 

HHJI npeUH3HOHHblX CHCTCM COBMCmeHHJI, HTO CyiUeCTBCHHO CHHJKaCT 

Tpy^iocMKocTb M fljiHTCJibHOCTb npoueflyp COBMemeHHJl H B3aHMHOrO 
no3HUH0HHpoBaHHJi KOMMyTauHOHHbix cjiocB, a TaK>Ke onepauHH opH- 

eHTHpOBaHHOH HOCaflKH MHOPOBblBOAHblX KpHCTaJlJlOB BMC Ha MOH- 
Ta)KHblH CJIOH MHOrOCJlOHHOH KOMMyTaUHOHHOH CTpyKTypbl, CCJIH Ha 

MeTanjiHSHpoBaHHbie KOHTaKTHbix HJiomaAKax BMC c(})opMHpoBaTb 
cooTBCTCTByiomHe BbicTynu. 

KpoMC Toro, MeTajiJiH3HpoBaHHbiH BbiCTyn yBCJiMMMBacT o6iuyio 

25 nJlOmaflb 3JieKTpHMeCKOrO KOHTaKTHpOBaHWH 3JieMeHTOB KOHTaKTHOrO. 

y3jia, a TaKM<e ero MexaHHHCCKyio npoMHOcTb. 

Ha cI)Mr.6a, OHr.66 M3o6pa>KeHbi KOHTaKTHbie y3Jibi c MeTajiJiH3M- 
poBaHHbiMH oTBcpcTHflMH B cl)opMe uHJiHHApa 4 H yceHCHHoro KOHyca 4, 

COOTBeTCTBCHHO, a OTBCTHblC MeTaJlJlHSMpOSaHHbie KOHTaKTbl BblHOJlHC- 
30 Hbl B BHAC CTep>KHePi 9, BCTaBJlCHHblX B MeTaJlJlH3MpOBaHHbie OT- 
BepCTHfl 4. 

TaKafl KOHCTpyKUHJi KOHTaKTHoro y3Jia no3BOJiHeT npocTO h Ha- 

AC^KHO 06beAHHHTb HCCKOJlbKO KOMMyTaUMOHHblX CJIOCB CO CMOHTHpO- 
BaHHblMH Ha HMX KpHCTaJl JiaMH B CAHHblH MHOrOKpMCTaJlbHblH MOAyJlb 


20 
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BbicoKOH creneHH HHTerpauHH, a raK^e o6ecneHHTb 4)opMHpoBaHHe b 
cocxaee MHorocjioHHwx KOMMyxauHOHHbix crpyKxyp pasbCMHbix co- 

ejlHHHTeJieH CO UITbipbKOBblMH KOHTaKXaMH. 

BsaHMOflCHcxBHe 3JieMeHXOB KOHxaKXHoro ysjia b npouecce ^yuK- 
UHOHHpoBaHHfl npoHcxoflHx cjic/iyiomHM o6pa30M (Ha npHMepe ^par- 
MCHxa Ohf.I). 

CHrHajT c xoKOBe^ymeH flopo>KKH 6 KOMMyxauHOHHoro cjioh 7 
npoxo;iHx nepes MexajiJiHSHpoBaHHoe oxBepcxne 4 b KOMMyxauHOHHOM 
cjioe 7, 3;ieKxponpoBOAamHH CBJiayfoiuHH MaxepHaji 8 h MexajiJiHSHpo- 
BaHHyK) KOHxaKXHyio njToma^aKy 1 na noBepxHocxH KOMMyxauHOHHoro 
cjioa 3 B xoKonpoBOflflmyK) ;iopo)KKy 2. TeM caMbiM ocymecxsjiHexca 
3JieKxpHHecKoe coe^iHHeHHe xoKose^iymeH ;iopo>KKH 6 Ha Bbimejie^Ka- 

mCM KOMMyxauHOHHOM CJIOC 7 C XOKOBCflymeH flOpO>KKOH 2 B HH)Ke;ie- 

:»(ameM KOMMyxauHOHHOM cjioe 3. 

ripoMbimjieHHafl npHMeHHMOcxb 
BbinojineHHe KOHxaKXHoro y3Jia b cooxbcxcxbhh c HacxoaiuHM 
H3o6pexeHHeM nosBOJiJiex o5ecneHHXb: 

- rpynnoBOH xapaKxep npouecca (})QpMHpoBaHHJi KOHxaKXHbix y3- 
JiOB KaK npH c6opKe MHorocjiOHHbix KOMMyxauHOHHbix njiax h 
cxpyKxyp, xaK h npw MOHxa>Ke SecKopnycHbix KpHcxajiJiOB BHC b 
cocxase o;iHOKpHcxajibHbix h MHoroKpHcxajibHbix Mo^ayjiefi, hxo 
o5ecneMHBaex BbicoKyio npoH3BOflHxejibHocxb c6opKH 3JieKTpoHHOH 
annapaxypbi; 

- HCKJuoMCHHe H3 xexHOJioPHHecKHx MapujpyxoB c6opKH Aetj)eKxo- 
o5pa3yiomHx npoueccoB cBapKH, mxo o6ecneMHBaex BbicoKHH npoueHX 
Bbixoiia roAHbix H3;iejiHH b npoM3BOflcxBe h BbicoKyio Ha^e^KHocxb 
annapaxypbi b 3Kcn/iyaxauHH; 

- BbicoKyio y;iejibHyio njioxHocxb 3;ieMeHxoB KOMMyxauHH MHoro- 
cjiOHHbix KOMMyxauHOHHbix njiax h cxpyKxyp npn MHHMMH3auHH kojih- 
MecxBa KOMMyxauHOHHbix cjiocb; 

- BbicoKyio njioxHocxb MOHxa>Ka 6ecKopnycHbix KpncxajuiOB BMC h 
Apyrux KOMnoHCHXOB c njianapHbiM pacnojiO/KCHHCM Me ^a;lJIH3Hpo- 
BaHHbIx KOHxaKXHbix iiJiomaAOK B cocxaBe MHoroKpHcxajibHbix Mo;iy- 
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jieH, HTO cymecTBeHHO noBbiuiaeT yAejibHbie (j)yHKUHOHajibHbie xapaK- 
repHCTHKH xaKOH 3JieKTpoHHOH annapBTypbi; 

- HcnojibSOBaxb KpHCTaJiJibi BHC c MaTpHMHbiM pasMemeHHCM Me- 
TajiJiHSHpoeaHHbix KOHxaKTHbix njiomaflOK no noeepxHOCxH KpH- 
5 cxajiJioB B KOOp;iHHaxHOH cexKe c saAaHHbiM maroM; 

BbimenepeHHCJieHHbie ocHOBHbie npcHMymecxBa 
npeziJiaraeMoro KOHxaKXHoro ysjia, b KOHeHHOM Hxore, nosBOJiJiiox cy- 
mecxBCHHO CHH3HXb ce6ecxbHMOCXb c6opKH H ucHy annapaxypbi npM 
noBbimeHHH ee KanecxBa h HaaoKHOcxH. 
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dJopwyna naoSpeTeHun 

1. KoHTaKTHbiH yseji, co;iep5KamHH, no KpafiHeH Mepe, 
^iBa MexajiJiHSHpoBaHHbix KOHxaKxa, CBHsaHHbix c TOKOBejiy- 

mHMH aopO)KKaMH, paBMemCHKLIMH Ha nOBCpXHOCTJIX KOMMy- 
TaUHOHHblX CJlOeB, BbinOJlHeHHblX Ha OCHOBC H3 ZlH3JieKTpHHe- 

CKoro MaxepHajia, coBMemenHbix ;ipyr c apyroM h coe^tHHen- 

HblX Me)K;iy C06oH 3JTeKTpHHeCKH H MexaHHHeCKH 3JieKTpO- 

npoBoztfliuHM cBflsyioinHM MarepHajioM, orjiHHaiomHHCfl tcm, 

HTO OH BbinOJlHCH B BUJXe CTblKa MeTK^y KOHTaKTOM, HSTOTOB- 
JieHHblM B BHfle MexaJIJlHSHpOBaHHOH KOHXaKTHOH nJTOmaflKH, 
CBflSaHHOH C XOKOBCflymHMH JIOpOJKKaMH Ha nOBCpXHOCXH 
KOMMyxaUHOHHOrO CJlOa, H COCXblKOBaHHbIM C HCH OXBeXHbIM 
KOHXaKXOM, BbinOJIHeHHbIM B BHAC MexaJIJl HSHpOBaHHOTO OX- 

BepcxHH B BbimejiejKamcM KOMMyxauHOHHOM cjioe, npHHCM 
HH>KHHH Kpafi MexajiJiH3HpoBaHHoro oxBepcxHJi o5pameH K 
MexajijiH3HpoBaHHOH KOHxaKXHOH njioma^iKc Ha nOBepXHOCXH 
HH>Kejie>Kamero KOMMyxauHOHHoro csiosi, a ero BepxHHH Kpafi 
CBfl3aH c xoKOBe;;yinHMH ;iopo>KKaMH Ha BepxHCH noBepxHO- 
cxH BbiLuejie^Kamero KOMMyxauHOHHoro cjioa. 

2. KoHxaKXHbiH y3eji no n.l, oxjiHHaiomHHCfl xcm, hxo mc- 
xajiJiH3HpoBaHHoe oxBepcxHe BbinojiHCHO b (jjopivie UHJiHHflpa. 

3. KoHxaKXHbiH y3e;i no n.2, oxjiHwaiomHMCJi xcm, mxo BepxHHfi 
Kpafi MerajiJiii3HpoBaHHoro oxBepcxHH, CBfl3aHHbiM c xoKOBeAymmviH 
/lopo5KKaMn Ha noBepxHocxH KOMMyxauHOHHoro cjloa, BbinojiHCH c Me- 
l ajiJiHSHpoBaHHbiM o5o;iKOM no nepH(})epHH Kpaa. 

4. KoHxaKXHbiH y3e;i no n.l, oxjiHHaiomHHCJi xcm, hxo mc- 
xajiJiH3HpoBaHHoe oxBepcxHe BbinojiHeno b (^opue yceneHHoro 
KOHyca, npHWCM MCHbujee ocHOBaHwe yceneHHoro Konyca o6- 
pamcHo K KOHxaKXHOM HJioLua^iKe Ha nooepxHocxH Hn>Ke;ie- 
>Kamero KOMMyxauHOHHoro cjioji, a 6ojibiuee ocHOBaHMe yce- 
HCHHoro KOHyca CBJiiano c xoKOBe^y wmm m Aopo>KKaMH na 
BepxHCH noBepxHocxM Bbimejie>Kaiuero KOMMyxauHOHHoro 

CJIOH. 
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5. KoHxaKTHbiH yseji no n.4, oTJiHnaiomHHCJi tcm, hto eepxHHH 

Kpafi MeTaJlJlH3HpOBaHHOrO OTSepCTHH, CBJI3aHHbm C TOKOBenymHMH 

^opo)KKaMH Ha nosepxHOCTH KOMMyxauHOHHoro cjioji, BbinojiHeH c mc- 
TajiJiH3HpoBaHHfaiM o6oziKOM oo ncpn^epnH Kpas. 

6. KoHTaKTHbiH ysejT no n.l, OTJiHnaiomHHCfl tcm, hto b 
KanecTBC KOMMyrauHOHHoro cjioh c MexajiJiHSHpoBaHHbiMH 

KOHXaKTHblMH nJIOlUajlKaMH , OTBeTHblMH MeTaJlJlH3HpOBaHHbIM 
OTBCpCTHflM B BblLUeneiKaiUeM KOMMyraUHOHHOM CJlOe, HC- 

noJibsycTca KpHcxajiJi HHTerpajibHoPi cxeMbi, opHCHTHpOBaH- 
HbiH MexajiJiHSHpoBaHHbiMH KOHxaKXHbiMH njiomaflKaMH K co- 

OXBCXCXByiOmHM MexaJlJlH3HpOBaHHbIM OTBepCXHflM B Bbiiue- 

jie»ameM KOMMyxauHOHHOM cjioe. 

7. KoHxaKXHbiH y3eji no n.l, oxjiHnaiomHHCH xcm, hxo 
KOHxaKXHaa MexajiJiH3HpoBaHHaH njiomaflKa BbinojiHCHa njio- 

15 CKOH. 

8. KoHxaKXHbiH y3eji no n.l hjih n.6 oxjTHMaiomHHCJi xcm, 

HXO B UeHXpe MexaJlJlH3HpOBaHHOH KOHXaKXHOH HJiomaAKH, 

oxsexHofi MexaJiJiH3HpoBaHHOMy oxaepcxHio, c4)opMHpoBaH 

BblCXyn, B3aHMOfleHCXByiOWHH C OXBeXHbIM MexaJlJlH3HpOBaH- 
20 HbIM OXBepCXHCM. 

9. KoHxaKTHbiH y3eji no n.8, oxjiHnaiomHHCJi tcm, hxo bbi- 
cxyn BbinojineH b 4)opMe uHJiHH/ipa. 

10. KoHxaKXHbiH y3eji no n.8, oxjiHnaioiuMHCJi tcm, hxo 
Bbicxyn BbinoJiHCH b (JoopMC Konyca. 

11. KoHxaKXHbiM y3eji no n.8, oxjiMHaraiuHHca xcm, hxo 
Bbicxyn BbinojiHCH mapOBHAHon (})opMbi. 

12. KoHxaKXHbiM y3eji no n.8, oxjiHHaioinHMca xcm, hxo 
Bbicxyn BbinojiHCH m3 3JieKxponpoBo;iamero Maxepwajia. 

13. KoHxaKXHbiM yseji no n.8, oxjiHHaiomHHCH xcm, hxo 
30 Bbicxyn BbinoJiHCH h3 npnnoH. 

14. KoiixaKXHbiH y3eji no n.l, oxji HnaiOLUH mch xcm, hxo b 
MexajiJin3HpoBaHHoe oxBepcxne BcxaeJien KOHxaKx, Bbinoji- 
HCHHbiH B BHAe cxep>KHfl, 3aKpen jicH HOTo B HM>Kejie>KameM 
KOMMyxauMOHHOM cJioc, opxopoHaji bno ero noBepxHOCxw. 
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15. KoHxaKTHbiH yseji no n.l4, oTJiHHafoiuHHCH tcm, mto 
CTepjKCHb HMeex UHJiHHapHHecKyio 4>opMy. 

16. KoHxaKTHbiH yseji no n.l4, OTjiHHaiomHHCfl tcm, mto 
CTep^eHb BbinojiHCH b (J)opMe MHororpaHHHKa. 

5 17. KoHTaKTHbiH y3eji no n.l4, OTJiHMaramHHca tcm, mto 

B^iojib o6pa3yiomeH cTep^Ha BbinojiHCHbi KaHasKH. 

18. KoHTaKTHbiH y3eji no n.l7, oxjiHMaiomHHCfl tcm, mto 

KHHaBKH BbinOJIHeHbl npepblBHCTblMH. 

19. KoHTaKTHbiH ysejT no n.l4, OTJiHMaiomHHca tcm, mto 
10 CTep>KeHb BbinojiHCH H3 3JieKTponpoBoziflmero MaTepHajia. 

20. KoHTaKTHbiH yseji no n.l4, OTJiHMaiomHHCJi tcm, mto 
CTep>KeHb BbinojiHCH H3 3J]eKTpoH30JiJiuHOHHoro MaTcpHajia c 
3JieKTponpoBo;iHmHM nOKpblTHeM. 

21. KoHTaKTHbiH y3ej1 no n.5, OTjiHMaiomHHCfl tcm, mto 
15 AHaMeTp D 6ojibmero ocHOBanHfl yceMCHHoro KOHyca, uiHpHHa h Me- 

TajiJiH3HpoBaHHoro o6o4Ka, ^HaivieTp d MeHbuiero ocnoBaHHa 
yceMCHHoro Konyca, TOJiiuHHa t j[iH3JieKTpHMecKoro waTepHajia 

KOMMyTaUHOHHOrO CJIOJI H MHHHMaJlbHaa lUHpHHa L OTBCTHOH MCTajlJIH- 
3HpOBaHHOH KOHTaKTHOH nJlOIUa^KH Ha HH)Kejie>KameM KOMMyTaUHOH- 
20 HOM CJlOe CBfl3aHbl COOTHOLUeHHeM: 

L > HJiH = D + 2h = d + 2t + 2h 

22. KoHTaKTHbiH y3eji no n.l4, OTjiHMaiouiHHCJi tcm, mto 
BepxHHH Kpafi MeTaji.riH3HpoBaHHoro OTBepcTHa, CBHsaHHbifi c 
TOKOBe;iymHMH jiopo>icKaMH, a tbkjkc hh^khhh Kpafi MerajuiM- 

25 3Hp0BaHHOr0 OTBCpCTHH, BbinOJIHCHbl C M CTajl Jl H 3H pO Ba H H bl M M 

o6oflKaMH Ha nonepxHOCTax KOMMyTaunonnoro cjioa no ne- 
pH{j)epHH KpacB. 

23. KoHTaKTHbiH yseji no n.3, OTjiMMaioiuHHCJi tcm, mto 

BepXHHM H HH>KHHH Kpafl MCTa/I Jl H3HpOBaH HOTO OTBepCTHfl 
30 HMCIOT (j)aCKy. 
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